® H * H « I* if (J P) 



® 1^ HP Hi S ^ 



212064 



@Int.Cl/ 

H 04 N 5/00 
7/00 

H 04 Q 9/00 



7013- 5C 
7013- 5C 
6914- 5K 



PSlP60^(1985)10^24a 



§8 * 



A 



■r u t' 3 y • :^ -r A 

£1 BS60- 41389 

@m S PS60( 1985)3 ^4 8 
©1984^3^ 5 a@*B(U S)®586271 

t' 'J - X X » j - 

^ -b 7 

.i? u — i/ 3 y 

^si mm 



6433 

'7 K ^ ;^ h • K 7 >f y 8920 
K 7 >f y 3668 



-f XT-Mr :^ ;^ 

10020 ^:2.-3->;r 



^ ^ $ 

1. % 9^ © ife ^ 

t ^ 



X A o 



A'©S^^ ^ <D IS . n V h 7 ^ 

6^1 frc H ffl pT H i: o o * /iz s 1 o <D $IJ fi^ ^ S ^ 

iE io' J; rJf ^ €> jSI :^ fql frc.li ^ -f ^) *b K ^ rf? x 

;^ 5^ > - if A'- ^ e> ^) o b U ^ N 7* ^ 



»fiaH3Gfl-21?064(2) 

/j: -e «^ ^ e © ^ IS 1^ ffi d*- trTx 6 J: 5 rt ^ 

^ U -C V,- 6 o 
f£ §9 © |g 

<D mm,K X i> t . -r \^ ^ b - y ^ 

^©J: ^ta^ti^not&'^KX^'CnSil'^ix^^ 



• ^ ^ y f- k -f.^ t . \y -J n y ' 
^Jc;¥^0J^-f^>tv-ofcJ; ^.i: fil © €■ S © 
)h<o^^iy^-X'^%^nK X o 

tBO^©#5^© 1 o^fiJ^orci6(rciS5^-f6i:t 

A- id J: -a- ^ ^ /£ © # 1* y H ^ 

'^4i©ioK:J:t:»*t:eitS0^H^oi?:V'^*c% S^^o'f 

-364 



1 o^giS©A:it't^S#^i"^)i:td*-t:-t6e 
:*:%9^©^5 lo©4$Sc^c^^>^^ ffil!ffil©yii?> 

fci6^c, -t-<"C©#<^frc^ii)^xiE*?J:0!^^|qI© 

^©#^id J:c/flb©^Sfe^co\,^t:i^i»IK:iftl?-f6o 
^ ife ^si 

^lla^C*5V--C^ iE@©JZ;v.^ifi|H:^ ^tfyh©7* 
^ ilg©!^\.-«itt^— »^->' 

fc;i"^#:t©RFM-§-^s?^L-ttt^rBi^fflt ( jy.TN 

iFhvOo ) <i# ^^i" 6 ^ - :^ 3 IfC ^ 
n^o :^3^i^ f^^i^T y ^ ^ 

6(^IS«E©:*;#^K:;&i:T:i&tj^:?H^>o iF*jj: 



J:^>'^^J5^^*:^^IU^ ^ tt ^ fx. <d - :^ f 

(-f/xb-ibx «&^q^ ) *J J; Of ^A- ( -r /X ^ 
1 ZO^tiK^^-^-^^^ >^ (Y) iJ-vT^yuiff 



»B9Q360-212064(3) 

-f -j^^/u- T:^Pi^^^^S(J!iiT> D/A ^ fife S t 
\.^5o ) 1 7 , a ^ i6 xxf 2 ifrcj:»?^tv^HT 

n ^ n O « ^ iE frc ili ^a- 5 n ^ • 

^ts'&2 7 ©mettle 

^ ^ W^7"^-byi^3 5tix S^Ufc RF ©^3&V 



P ^ y zt* A, ^ -^i^ <0 T A (O ^ v- ^ ^ • 

^>o ^^^aH^^? h 3 3^J:0^^;?n^7*^ 

/^ti. D/A^^^3 7ib-^U:3 9frCj;c>X'?:ti^ 
^^\%^ UmU^ ^ \ ^ XXf ^ 3(CJ;0ii®:^^^^ 

t t t X- ^ ^ o 

=*^ — rf^ — KS 1 ^U<*iy*— h • ^^'h B— yu 

iSiiiffis sKES^nfc';^-. h • ^ - ^ - k 



— ■tf'j&'^y-t-h • 4^ — *f — K5 3±<D!fLrtf^l^- 

4 

i;^— ^ ijf — h*5 3±©ffU'»f^>'-'^^ 

y ^ © -f n ^ .^f -ft^ ^>f;?o7"P-fey1*-49 

-fey1^l3 , 1 5*5^:0^3 5 K B ^ ^ f^^ mm^-* 



h K ^ ^ ^ ^ :f X3 -it ^ y- 4 Q ^ ^^^ei 

X Kmm-r ^ o m as e 3 . s « « ;^ 7 



f^y ^ O St 11 © ftlj ^ O , ^ — d» 7* D 7 A ^ 

^ ^> o ik a6 ix e> v^ t t /x v> J: 5 frc 

sHitBS^^H^MB 88 3 03 Es^0i^slK3&'-^ 

SK^y^ 77^3^>^^v T-^T^T^^C ITT ) 
<pr7_.yuK7-f K^iifri^^A'— 7"frCj:t3-CSi£^ 
A$Kfcr7*-f i^y h 2000 VLSI :r ^ '7^ 



!IB8a3G0-2120GK4) 

sS^fex ^^^itexxfw^<Dt^r^m^^( Rv . Oyid 



MAA 2 0 0 0 tp^m m ^ ^ y h C ecu ) - 

■«'^J^P7'n-ky-i^4 9 
MAA 2 1 0 Q Ji- n ^ =^ ^ y b ( VCU ) - 

A/l>«!Sfe^9, D/A^^|g 
17,19*5j:t/21 
MAA 2 2 10 NTSC <, \^My H ^ ^ ' 7^P-fey1^- 

<vm7^j^ifi 1 

MAA 220 0*^7*;^' 7*o-fey1^.3Ls.y ( VPU ) - 

• :^p-fe5>1*-l 3 

isXt^^ p $ ^x>^ • ^p -b ^ -9- 1 5 
MAA 2 3 0 0 "^P A/D 3C S C ADC ) - 

A/D 3 3 

MAA 2400•f'?a7"p-fe^1^•^^, h ( APU ) - 

D/A ^^S3 7 5oJ:0!3 9 
MAA 2500<S^^7*P-fc^■t^ • a-^y J. ( DPU ) - 







•S7 ^ ^ n 7* 










» -fc ^ -!^4 9 




fr < A is J: t)=Hi:t^(i/o) 




_ 1 _ »j_ In ^ifc 

o X iOr ^ * 


^ y y (CPU) 


^ A K «^ ill 1 1 1 i > 

6 9 kty Wt I. ^ ^ ;^ ^ 


y ( jfet T ROM 






5 ^ © ^ ift 


^ "C 7* — 


^ ^ isim-f ^ o 7 :^ r M 


■ T ^ -t ^ • 


> •=& y ( Ji^JL 


T N RAM t\.^5o )73 




o o ^ 




i6 ^^ 6 n 


6 o ^ ^ 6^ 


^ 3C 51 ^ ROM ( Jlyl T 


, EAROM t \^ 


5 o ) 7 5 


lis 




n ;6 o BAM 


7 3 ^ % 1^ t- ^ m ® ^ 


-a ^) t ^ ^ O 


^ 56 a 


^ n ^ o ROM 7 1 *5 J: 


EAROM 7 b ^± 






^ d*^ ^ ^ H 


% fl EAROM 


7 5 O ^ ROM 7 1 O 








-X: h ^ o ^ o 






^ 1^ 4 9 










^ 1 IS ^ io- ^ Si 


9g o ^ :i: _h ^ 





»B3Ba 60-212064 (5) 

X^K^\^Xi!>^^tLh:ii%m±\t^ ITT MAA 
2 0 0 0 ecu O^-^OJ; 5tl*^>f;^n>°p-ky-jf4 9 

nz/m2m'k0m't^t^ eabom ? 5 ti ^ # s 

— ^'Sr^;t?)Vt*5>K:^i9H^)o EAROM 7 5 k% ^ JfeA 

^ ;g U ^ 

^l^ftl&:f(l^^T^>/w^6K^ EAROM 7 5 ^ O J: 

U ^ A' 



^ ^ ^ci s ^ lii-ij -r ^> 




K ^ EAROM 7 5 ^ i5(: 


2i it^ frc J: 


7" y -fc 


3* 




. . 1/ /u 




5 


^ ^ © i6 © 7* 






^ - i»* j: ^) 


7" y -te 


S' 




. ^ • Ix- ^ 






7 V 






it ^ J; ^> 


^ y -fe 




h 














^ - 1P frc J; 


7" y -fe 




h 














$ e> R ^ EAROM 


7 5 








A: 


, EAROM 7 5 






^ti^'H©«fe&6^ 






© 






< 


^ " ^ » ^ 




Mi">*y-t=5^ h • 


^fi!«©Se^^ll 


^ *B -0^ 


-r 








Mi 


fi # t4 ^ -fe 5. h "f 






is^ i:? H ^> o 














^ iS © iii ft t ^ 


A, 


^) >b©^c$£^ tXJ^© 


-e^j £ *i X ^ < © 


y- U e 




B 






m 






^#^©yi:i^)© — a© 


je©4^jil K i 


W} K 


-fe 




h ■t^)fca6©i^®^ 






y h • \^ -< i6 X 




^ — nf';6iSia©iSfSii: 








:^ 








t©^c^(£ox^ — 






( m 1 @ # ) 


^ ^ © 




:^ 






© 


fz.iib<D ^ 5— iffl© 




y-fcy b • u-?yu%r^ 


<D i3 y — ' y 


7" .V 












*!> © ^ y ' D 














jiafe fcj^ ;5-r ^ * 7 






EABOM 7 5 , 2fc 


© 


X 5 ts.m^<D fcihor 










5^c^ ^©ttffi^e 


— 












g ^ ^ 


^ 


t: 


v.>'6o3a^N =^ — ^ 














<e %r 






X' ^ ^ X t© 






— ■!fvcJ:^)7"y-fe 




h ^it ^ 












it^6t J: 7" y -t ^ 






e» t * 














-^KX^zf^)-^^ 




- zx y ^ ^ y • u-^yu 






•9- 


3 


5 ( n 1 mmm ) © 



-367- 



h ix ^ o 

- 7" ^6: ^ "C ^> o JiSi JHD t: ^ iBd ^ 

r iff ii t: ^> o b jJi* b ^ . tJr - 7- , 

7^ -i. I 0 ^ n RF^-^Ji> tt<D ^- 



>^ ^ Hi'- t i% i> ti^ ^ ii^ <^ y h A** ^ ^ K 6 o 
-f fl* 2 - 3 ^ b S ^ t- t /X \.> J: 5 :':t % t: W 

J@ ^ ^ EAROM 7 SOJ^fG-f^^^y • o^ — 

-368 



!IB|B3G0-212084 (6) 

fJ^*-y h 5 ^cAFT{i-^-^ife-&-f6i!*f*:frc^ 0 

o t ^ EAROM 7 5 © J: 5 3':c 4^ IS % "t 

tkm y ^ - 

a^■^)4*^fi6^■^:bi■:f"-^^t^ EABOM 7 3 O ^ tL ^ 

t- m ^hn^ - g id ffl " O « d'- flP » U X V- yi: 



^ y ^ A » n — * >v • df- ^ af ~ K 5 1 t U < y ^ 

-h - ^- ij^-h^s 3K:Eg:ttP>K6om3Eltt. 
o — ^ — rff — ^.^s ijoJ:i>'y^— h • # — 



^ y- mo^ J/ ^ V - Km ?Lh tifcmm<DtB^<i-^ 

*5 J: VD ( ^^^tJ' (D'^-itfJ;U^#^;5^^. 

" fgl^-f^). " /citKD MUTE ^ — ^ ^) o 

RECALL ^ — tt\ :^^A'^#ioJ:rr^^^^ 

PRGM (7^p^7A ) JijAT^ffl^iKa^cifteg 

©^iSw-^^^-fey AD J -f ( jE :^ fq) 

Km^ ) xxjF ADj - (^:&|D) Bg ) ^ ft ^ 

Z> a t i!>- X ^ Z> o ADJ + io X XJ^ ADJ — ^ 

- y ht=^o^5A-f6fca6^c4><£i?ix:5>o 



!Jra3SG0-2120G4(7) 

CLEAR + — ^J: 0^-1^ ft ^ $?3t^(Cj;r:>-C7' 









t d"- t: 


t o li S ^ tE /X ^ ^ 5 o 




Ki^ h 




-e , * — i»» d'* 


5 o © 


(D o ^> i © tr^mm^ 


$ tt ^ ^ 4$ 




/X ii ^ )&* iT. (fe t: ^ J£ 


ft: P « ^ ?l 


O It li 






* U 








^C^ TIME4^-^t^ -5^ «; — 7" *5 


J: rj^ T 7 - A 


ML 










y - :^ ^: ^ 




6 5 (mi0^Rft)Jt% ^-^ 




1^ 4 9 




^ it« 




<DWtm^xx:^'\^^^nm-r^ 












i:**t-^?>-t 5 ic^^ 


^ ^ -f « 



fc^^ ftU <a O # y ^ K -f ft: > = * - 
a flit® $ ^» o « ifc 04#&*)U<HBlI«6g;&^ 



h-fft:ip-^#<4iU<*tBIJaigO;»*-* 

■= * — ADJ + *d J: ad J - ^ 
--^ 5^f l&i" ^> ^ - ^ if -f i: t ^ i: t ^ mm 







MSi-t ^ ^ t t-X 


^ 6 


a 










)Ci* 6 ^ ft: =^ - % 








y - 






U 






^ — ir K tt ^ a 






> f y ^ s <D 


© > 


- ^ - SI ^ it 01 




o 


* ^ =^ — lif - 




H ^> ^ ft: < ^ 




^> 


mmi^ xxfm^-k 








o 


vt ->x. y * - h 


• n 






M 


i" t t ft: < ^ ^ 


A © 














1^ 3 






— h* 


_b© =^ - ©JIS® 








> - 


a. — frc o v,^ t ^ ^ 


4 a @ 




^4 o^tt^^n 






t^ 4 9 




at> © ®1J ^ 7^ o ^ 




©70—^-^ — h 





ft:)6^e?45iTP)fiDKiJi 


^ 0 -i=AT©itt99 


*J t 


% i£ aa © 43 © » ^ ft 






>^ 




^ 0 

m 4 a 








•4^ — d^ — K5 1^ 


u < ft y ^ — h • 4^ 


— rf^ — h* 


5 3 i m I mi^m ') 


©4^ — %r#-fCooi 


0 0 2D i 


"C . ^ 0 y :^ ^ 4 


L < ft ^ AC 7 ^ >' H 


BE © 1^ 


^ A-^ fGig U "t 


*5'>'^©(^^^M 






ie«t^?Tft;5 tvO 


— ^ 




- ^ 4f -r ^ Jfe fc ^ 


© S& ^ 






-f ^» C 0 


03 , 0 04 Do 


tt # — N PGRM , 



ADJ + , ADJ — 4 U < fi TIME ^ — Jfet^ © 4^ — "C* ix 

f^^ S^8i«'&^^v4>u<ft;4-7frc•f^^. 

^ ^ a ^ -f 6 X v> fi # 4 ffitj ffli -f ^> ^ 

\,>ofcJ:5ft:. if^ixfc^^-fcJIlci-f^ffi IB ^ 

f75iX^>C005Do 1^ iXf^ ^ - ADJ + , AD J - 

i u < ft TIME 4^ — -e^ nfi. jfeATfcsi§gi-6J: 5 

fc. ^:i^e>©4^-ft^ «flg<)U<ft^ 



369 



tiifetS;?fL^)C004jo ^ tifc^ — t- PGRM ^- 

C006D0 ^:HKJ:->-c^-r^l^ ^l;5-t^>— tfi 
?^ o o © 1 o ^^•t^J:5^*g^^ 
.a.-^>';6;p^fe$n^ — A:^^^o C007D « 

007a, 007b Do m^^fSinK ^ - 

n-r i:. t K X *) mmmm^ - k^ss^s^jc^i^t^ 



:7i:i'i:^>C 007d,O07g Do clear — ^ Oi 

■CiatgfttJ®* - Ktt#57-f^>C007e.007hDo 

007f,007i Do :fi:^56±S6 5;!»>^ (I&5£ 
^) :^ -g- , RECALL =¥-^^f-fii«tM^J^* - KH*| 

m 4 c ^ ^ m L t£ i>- h ^ K m ^ fc X 5^:^ 

«^ IE ftlj - K 7 U t v.- v.- « -a- ^ r a ^ ^ 



« fii ^IJ ® > - * - 








^ - ^ 


i.fct-t: 5 ^ Sfe ^ -r 


Z> C t K X ^ 


© «t IB A'- 






_t © & ^) 




- % #p L /c ^ -a- ^ 




A © ^> ^ 






ffilJ^-r^>C 0 0 8 - 0 1 2D 






?)=¥-jyA^©^-'^!¥ 


-r t ^ ^ © IS 






« ^ > ^ ^ 


— * * ^ ^ 


^ H t v> ^) 1 * 


- ^ if -r 


^ ^ 4 d 











*&-r^)as^©fi$nfc€fc^^-^if't c t k x ^> 

X> glJ?5©fc*^)^c^^;?^^fc4$i4^J^^>-^-Jb 
©4$it©#-^©#^*T-fc#i4%SlR-t^>J: 

©#^nfc4r-frc>i^;&-t^)^-^*ft/sid^ir 5 

%ife5S-f^)/c46©^it3&'-f7/xiph.^)C01 5 , 019D 

Coi4D<»'^— # — h^AtFi^^^A-— . ^xti^ ^ — 



m ^ ^ .rt frc if ;5 ^ 0 ^ ^> ti > 

PGRM , OFF «b L < CLEAR - ^ if U /c frC ^ 



# 14 fIJ ^ 


- ^* ^ il^ 7 


5 


VU , 


VD 


i MUTE t L 


< It RECALL ^ " i&r if L 








<t If ^ m U 






K: <i 


^> 0 


frc — -9^ 


t u t: ^ m 


4 






/t 6 N tS 


# <4 > ^ 


a. — A* ^ ^ 








^ " 1 ' © 




if -f h 




tt ^ ^ @i 


« © 






itt © 7* a 






K ^ 


V- 1 IR ?g -f 


^ 0 @j ^ © 






\ & > 




>^ i r;^ 




^ mis ^> 




i6 © 7" n 




las ^ 


-fil © t © tr 


^ ^ 0 Sin 


© 












i: 


t>'^^E© 




^ U k 




y ;^ ;^ © -f^ 




7t ^ ^ - 






C 0 2 0 D 0 


t H frc J: 0 




— it , 


mm 






it) frC ADJ 


+ 


41^ - i L 


< li ADJ — ^ — 


% if -t J: 5 


K: ig ^ 5 i^ 




0 EAROM 


7 5 © fi¥«fi S 


W A^ ic i§ 




y 


• a ^ — 




:^ ^ it 


n T* - 






ADJ + 4^ 


- ^ 


U < li ADJ 


— ^ — © 


if b 




t-K X 


-c ^ 


il It « U 



370- 



y ^ ' Y 1 3frCi|i'^5H^)C022-025Do 

C 0 2 0 D o 

)6> 0 C 0 2 1 a 3^ PGBM - % b C 0 1 2 c ]^ 

$ ^ ^) o e:ntt> * lift #^4^ S^.^g b ^ 
- "t^ *^ ffe 0 li « ^ 14 ^fer m S U yt: t ^. £ ^ 



0360-212064(9) 

t:v,^^»fH5^c^ • 2 - ©»^4^--^^f■fi:^ ^4 s 
^cs^$^^^^ C027-030] o mntt^tz^pmi^ 

^n6C^4 hSOO 3 1*JJ: 4 1000 3 2 3 

/x ^ ^ 7 ^ :^ A'* + ^ frc \.> ^ H y:c o 



3 ^ h ^ 






<D ^ ^ © 




^ ^ ib- :^ - ^ K X ^ 




u 


t 


EAROM 7 


5 © ^ 


ix ^ ti<D / ^ • D^ — 'V 




:^ 










2 




© 






t X M^^^n ^ EAROM 7 


5 


© 
















tt ^ - 






3 




© 








J: 


^> 




5^ frt -fe y 




^C039,0403o 








ta£ 5^ © 








J: 








^t*«©»f^^- ro^m 


?k 






/c *b 






( 




4 


b 




^^n"Cr,^^>KK:*'4-© 








- ^ ifi" 














- r © tfc SI frc 5^ fci -t ^) 3^ & 


© 






y ^ • -fe 








^> 





C04lDo tixb©*©irH;&*tSt£^>fci6 




*-i»'lt5i^f5-r^>«fe©«Sti?^^-tif-f£ ^1 




j: *) 




4 2- 


050Do^©fibx ^>fy^<^ll©#-%'J;'t 


^ 


















b 










-fo|^4^lavc^;^^^^>J:5^^:^ tntcJ: 






# igfe «s( © # # y ^ h ^ n CO 5 1 D 








5 










^mmni ^ ~ ti- ti X \- ^ K 






©tfe^^^-'ferlf-rtx ^4m0|C^;5iX-t: 










y - 


:?'SttE*'^^*5^P ^7 A $ntV-^> C056 






S f$ « A'* :7 frc /X ^) * X*<om 0 ^mii'^^TT ^ 


^^ ^> 




/X 




tfC0563^^ti^©^ig'fe^u% j^y — 




mm 




0 





^ y - 7** ^ , TIME ^-'^mii^^'t^tKX'} 
3 o^M^x-m:ki2 o^ir--fey > ^ c t t'- 

TIME ^-^1 2 0 ^ -^m TL ^ X Km^n-t t 

K X t?f^SftU/x\.-J: '> K-r^ C tft^X'^ ^ I 062, 
0 6 4 ] o 

t:\.-^)fa^c^ " 2 - o3S^=^-^^f-ft^ ii4 n 

T^-^^^d'^^^^tt^. C065,066Do 
T 7 - ^ m tl -fe h $ n t V- t > ^ ^ ^ 

TIME ^ - ^ t K X ^ X -t p Y -f Z> t i)- X 

-073Do tif\.K X ^ X ^ ^-^\%. nniy^%'i 

C07 3 -0 7 7 Do ^CD^^ Wt7f^KX'z> 



t L ^t Hfi ^ 2 oofft ^ - :Sr , 3ia<DSi 

^h^W^K^ C. €^ B ^ <0 tz tb K<SE C t it'^ X ^ ^ o 
4 /c. ^ frc Ift Big L -X 7- A {^c \.- -c . © ^ 
- ^ nFm^^Mn~thfcif>KWC^htiX\.>^ib>^ 

H -v* - ^ ;/ K ^ ^ S -f ^ *i> frC ^ 5 t 

t- ^ ^) « 4 /c s ^ ^Cift L ^ X A -C . ife ^ 

X^<DX^ts.^<OtZ^KX ^ X ^Wtm-Ti^^tii- 

Ki6\-x^ iii±i&^tL^mmiiX'c/^(D^5^m^ 
m ^ ^ 1 X ^ i» ^ 

m I ^\t^ :^^mK^^xm^^ix^i^m^m: 

-372 



!}iaB3 60-212064(10) 

H^)C078-080D« ^:^^**^T^^>^:^ T^- 

^^^:\.^^^^^?:^ "3-©ife^ + -^#i'txm4 
X ^ y ' ^} ^ h Km ?Lf'Z 0 ^ fiU^Cfc»?-r^ 

>v s ^ It , cu i u < ^t CD ^ — 5&r -r > ^> v.- 

AD J + - i U < AD J '-^--^^iX^f\.^'rC 

t K X ^ X ij ^ h KM1R^ixfcf--Y ^ J^-kDU k 

ti'^ mm X ^ z> X h ^ o 0^ \t y ^Km.^ i^fciy 

^ -r A frC *I V* t ^ ADJ *5 X Xf ADJ — 



L i> O X- i> ^ o 

O t* ^> o 

- (IF) io 9 - T ^ D . 7* 

^ J? (A/l>) ^SI^N ll-<UM7^>n'i?> 

1 ^**'/u^i'y:^-•fu'^^•^^ 1 

i^>^-7"p-fesf1?-% 17 » 19, 21 •-T*^-;^^ 
- r i- ^ (X>/A) 3! ^1 S % 2 3 :^ 7 — • h 

y ^ X 2 h "-mmm^ ^ 2 ? - ^ « ^ 29 

<S iRl ^ - f H X 3 1 '•■ ffl 3 ^ ^ 3 3 T :^ 



y It ^ 37 , 3 9 " T ^ ^ /\^ ' -r :^ o ^(D/A) 
^ — i3 ^ 4 9"'-r.i^ay^o±^-^^ 51... a — 
5 5 ... i; ^ „ J. . 3 ^ J. „ „ ^ ^ ^ ^ 5 7 - y 

ffitj ^ . 6 1 - ^mm. 6 3 ^ -ii m . 

f&m^ y h (CPU) o 



»^Bg60-212U64(l1) 



fl^rf/UfilA r-A'.X-X- 3-rf?U'-,->3>. 

ft ^ A iffi 22 B 



TVJL 

i 



o-Jl'il-itflt 



55 



"IT 




-0145 



39 



43 



23 










Mi 












1^ 



-59 



49. 



57 




63 



51 



1(2 



-373- 



1I6SB3 60-212064 (12!) 




cn m 
m d] m 
m en m 

PcTI [T3 [jTI 

rvin iHUTEi f VP I 

[W\ {WB 

[ADTf] Ir^RKl \m- \ 




00? 



f SIS 



008 



3 7*1/ 



4b la 




nc.4d 



nG-4k^f3I 



ri6.4i^f 



007 ( 



mm 



Offlo 




007b 









YES 







(W7a 



OOTD 



-374- 



RH«B0-2120e4(l3) 




013 



014 




4dg] 



020 



021 




^4efg) 




0211 



YES 




02M 

OFF \^YES 




02lg 



021 1 

tUEAR>^ YES 



02lh 




XES^^O, MUTE 
M^ti R£CALl> 



Mlb 



nt4o(yf- > 




026 





1 'vf x;t 


























027 










nc,4ef"». 




f nG.4ifi« 



-375- 



!IBaB360-212064Cl4) 







YES 




^-Xj[?t70t>-^>^ I FIG. 4c 




033 



034 




036 



038 



040 




YES 




041 



1 &^fc*a /t> 

3 -t; 



042 




^4k[2 



044 



046 



tit 



048 



050 



-376- 




1 ^'J-7WM 



0S2 




fIC. 4o^» 




Urafl3G0-2120G4(l5) 



ose 

'^'J"' YES 





NO 




OSB 













057 



059 



TIME 



060 













YES 






06r 










083 



YES 




069 

i 090 



0B5 




f 4o[a 




092 



034 



-377- 



United States Patent [i9] 

Nortnip et al. 

[54] TEIJEVISION SYSTEM WITH MENU LIKE 
FUNCTION CONTROL SELECTION 

[75] Inventors: Kevin E. Nortrup, Indianapolis; Billy 

W. Beyers, Jr., Greenfield; Jack S, 
Fuhrer, Carmel, all of Ind. 

[73] Assignee: RCA Corporation, Princeton, N.J. 

[21] Appl. No.: 586,271 

[22] Filed: Mar. 5, 1984 



[11] Patent Numben 
[45] Date of Patent: 



[51] 
[52] 

[58] 



[56] 



Int. a 4 H04N 5/44 

U.S. CI 358/21 R; 358/22; 

358/188 

Field of Search 358/21 R, 22, 183, 188, 

358/194.1 

References Cited 

U.S. PATENT DOCUMENTS . 

3.953,801 4/1976 Podowski 325/464 

4,270.145 5/1981 Farina 358/188 

4,344,090 8/1982 Belisomi 358/22 

4,519,003 5/1985 Scholz. 358/335 

FOREIGN PATENT DOCUMENTS 

0120345 10/1984 European Pat. Off. 358/194.1 

48-74988 10/1973 Japan . 
52-118190 4/1977 Japan . 

OTHER PUBLICATIONS 

Colour-TV Set with Microprocessor Control, Baum, 
Funkschan, vol. 49, No. 17, (Aug. 12, 1977) pp. 
763-768. 



4,626,892 
Dec. 2, 1986 



For Remote Controlled High Quality Color TV Set, 
Siemens Components XV (1980) No. 5, pp. 260-261. 
Pp. 1-22, 2-18, 2-27, 2-34 and 5-3 from the "IBM Per- 
sonal Computer XT Hardware Reference Library- 
Guide to Operations** published by IBM in 1983. 
U.S. patent application Ser. No. 671,205 filed Mar. 29, 
1976. 

A pamphlet describing a viewdata service known under 
the trademark of Prestel. 

U.S. patent application Ser. No. 586,270 filed Mar. 5. 
1984. 

Primary Examiner— M\ch&^\ A. Masinick 

Attorney, Agent, or FirmSugem M. Whitacre; Paul J. 

Rasmussen; Peter M. Emanuel 

[57] ABSTRACT 

Apparatus for controlling various functions of a televi- 
sion receiver such as the picture and audio responses 
includes a keyboard with numbered keys which are 
normally used for selecting channels and a program 
key. When the program key is pressed, an on-screen 
character generator is caused to display a numbered list 
or menu of the various functions to be controlled. 
Thereafter, a particular function can be selected for 
control by pressing the correspondingly numbered key. 
This causes the numbered list or menu of the character- 
istics of the selected function, e.g., the brightness, con- 
trast, sharpness, color level and color tint of the picture, 
to be displayed. Thereafter a particiilar characteristic 
can be selected for control by pressing the correspond- 
ingly numbered key. 

22 Claims, 18 Drawing Figures 
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TELEVISION SYSTEM WITH MENU LIKE 
FUNCTION CONTROL SELECTION 

The present invention concerns a television system 5 
with apparatus for controlling a relatively large number 
of functions and characteristics with only a relatively 
small number of control devices. 

Television receivers have a relatively large number 
of functions that are controllable by the user. Typically, 10 
these include turning the receiver on and off, selecting 
channels, setting the volume level and adjusting certain 
picture characteristics such as brightness, contrast 
sharpness (sometimes called "peaking"), color level (or 
saturation) and color tint (or hue) and in television re- 15 
ceivers with stereo sound provisions, adjusting certain 
audio characters such as balance, tr^le and bass. In 
addition, with the increased use of digital signal pro- 
cessing and microprocessors, a large number of other 
control functions have become economically practical. 20 
Often a control device is provided for each function or 
characteristic. 

In the case of television receivers with analog signal 
processing systems, potentiometers are provided for 
adjusting respective picture and audio characteristics in 25 
both increasing and decreasing senses. However, in 
television receivers with digital signal processing sys- 
tems it is anticipated that each of these potentiometers 
may be replaced by two pushbutton switches for digi- 
tally causing the respective characteristic to be in- 30 
creased or decreased. Therefore it is anticipated that a 
digital television receiver wiU require even more con- 
trol devices than a comparable analog receiver. 

It is desirable for cost and for human engineering 
reasons to limit the number of user operable control 35 
devices. Thus, there has been the desire to provide 
control apparatus for controlling a large number of 
functions and characteristics of a television receiver 
with only a few control devices. 

In the past, attempts to make multiple use of switches 40 
for controlling various functions in order to limit the 
number of control devices have been confusing to users. 
Thus, there exists a need for plural-function and charac- 
teristic control apparatus in which multiple use is made 
of control devices with little or no conf^ision to users. 45 

In accordance with a feature of the present invention, 
in a television system, a programming switch and a 
plurality of switches identified by respective symbols 
such as numbers, the latter being normally used for 
channel or television signal source selection, are used to 50 
select various functions of a receiver for control. When 
the programming switch is operated by a user, a charac- 
ter generator produces signals for displaying a list or 
menu of various receiver control functions, such as the 
controlling of the picture and audio responses on an 55 
image reproducing device associated with the television 
system. In the menu, each one of the functions is identi- 
fied by one of the symbols associated with the signal 
source selection switches. Thereafter, a particular one 
of the functions displayed on the menu can be selected 60 
for control by operation of the corresponding signal 
source selection switch. 

In accordance with another aspect of the invention, 
after a particular function has been selected for control, 
a list or menu of characteristics of the selected function, 65 
such as brightness, contrast, sharpness, color level and 
color tint characteristics of the picture response is 
caused to be displayed. In the menu, each of the func- 



,892 

2 

tions is identified by one of the symbols associated with 
the signal source selection switches. Thereafter, a par- 
ticular one of the characteristics displayed on the menu 
can be selected for adjustment by operation of the cor- 
responding signal source selection switch. After a char- 
acteristic has been selected for control, positive and 
negative sense adjustment switches common to all the 
characteristics can be operated to adjust the selected 
characteristic. 

These and other aspects of the present invention will 
be described with reference to the accompanying 
Drawings in which: 

FIG. 1 is a schematic in block form of a television 
receiver with control apparatus constructed in accor- 
dance with the present invention; 

FIG. 2 is a schematic in block form of a microproces- 
sor used in the control apparatus shown in FIG. 1; 

FIG. 3 is a plan view of a keyboard used in the con- 
trol apparatus shown in FIG. 1; 

FIGS. 4a-4o are flow charts of various portions of 
the program for the microprocessor shown in FIG. 2 
for controlling the function control apparatus shown in 
FIG. 1. 

As shown in FIG. 1, RF signals provided at an RF 
input 1 are coupled to a tuner 3 which selects the partic- 
ular RF signal corresponding to a selected channel and 
converts it to an IF signal. Tuner 3 is controlled in 
response to the magnitude of a tuning voltage (TV) 
which in turn is set in accordance with the selected 
channel by a tuner control unit 5. An IF section 7 filters 
the IF signal and demodulates its video and audio com- 
ponents to produce respective baseband signals. The 
baseband signals are coupled to a digital signal process- 
ing section which performs various control functions of 
the receiver as will now be explained. 

The video baseband signal is converted to digital 
samples by an analog-to-digital (A/D) converter 9 
which are thereafter separated by a digital comb filter 
11 into respective luminance and chrominance digital 
samples. The luminance and chrominance digital sam- 
ples are processed by respective processing units 13 and 
15. Luminance processing unit 13 controls the bright- 
ness, contrast and sharpness (or "peaking") characteris- 
tics of a reproduced image. Chrominance processing 
unit 15 controls the color level (or saturation) and color 
tint (or hue) characteristics of the reproduced image. 
The luminance (Y) samples produced at the output of 
luminance processing unit 13 and the color difference 
(R-Y and B-Y) samples produced at outputs of color 
processing unit 15 are converted to respective analog 
signals by digital-to-analog converters (A/D) 17, 19 and 
21. The analog luminance and color difference signals 
are combined in an analog color matrix 23 to produce 
red, green and blue color signals (R,^ Gy and By). The 
color signals are amplified by respective drivers 25 and 
resultant signals are coupled to respective electron guns 
of a picture tube 27. 

A digital deflection unit 29 separates the synchroniza- 
tion components from the luminance samples and forms 
deflection signals which are applied to deflection coils 
31 to deflect the electron beams produced by the elec- 
tron guns of picture tube 27 in order to produce an 
image on its screen. 

The audio baseband signal produced by IF section 7 
is converted to digital samples by A/D 33. The digital 
audio samples are processed by a digital audio process- 
ing imit 35. Audio processing unit 35 separates the digi- 
tal audio samples into left and right digital stereo digital 
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samples when the received RF signal includes stereo 
components and otherwise produces left and right 
psuedo stereo digital samples. The digital stereo or 
psuedo stereo samples produced by audio processing 
unit 33 are converted into respective analog signals by 5 
D/A converters 37 and 39. The analog audio signals are 
amplified by drivers 41 and 43 and coupled to speakers 
45 and 47 to produce respective audio responses. Audio 
processing unit 35 also controls the volume level, bal- 
ance, treble and bass characteristics of the audio re- 10 
sponses. Audio processing unit 35 may also be caused to 
temporarily inhibit, i.e., "mute" the audio responses. 

The picture and audio processing functions described 
above are controlled by a microprocessor 49 in response 
to a user's operation of pushbutton switches on a local 15 
keyboard 51 attached to the television receiver itself or 
a remote keyboard 53 located on a remote control trans- 
mitter 55. When a user presses the key of a pushbutton 
switch on local keyboard 51, a digital word coded to 
correspond the particular pushbutton switch is directly 20 
coupled to microprocessor 49. When a user presses the 
key of a pushbutton switch on remote keyboard 53, a 
corresponding remote control message in the form of 
pulse code modulated infrared carrier is coupled to a 
remote control receiver 57. Remote control receiver 57 25 
demodulates the infrared carrier and couples the remote 
control message, in serial form, to microprocessor 49. In 
response to pressing either a pushbutton switch on local 
keyboard 51 or on remote keyboard 53, microprocessor 
49 generates a coded function control message which is 30 
coupled to luminance, color and audio processors 13, 15 
and 35 to control their respective functions through a 
control bus 59. The control messages contains a pream- 
ble portion for identifying the particular processmg unit 
and characteristic to be controlled and a data portion 35 
for setting the characteristic to a particular condition. 

Microprocessor 49 also controls tuner control unit 5 
to generate the timing voltage having a magnitude set in 
accordance with the channel number of the desired 
channel also entered by means of pushbutton switches 40 
on local keyboard 51 or remote control keyboard 55. 
For that purpose, tuner control unit 5 may include a 
phase locked loop for causing the frequency of the 
tuner's local oscillator (LO) signal to be proportional to 
that of a crystal oscillator, the factor of proportionality 45 
being determined by the division factor of a program- 
mable counter which is set in accordance with the chan- 
nel number. 

In addition, microprocessor 49 also causes a main 
power supply 61 to selectively provide operating volt- 50 
ages to various portions of tiie television receiver to 
place it in "on** or "ofT* states. A standby power supply 
63 supplies operating voltage to remote control receiver 
and demodulator 57 and microprocessor 49 even when 
the receiver is in the off state so that they can process 55 
"on" commands. 

Finally, in accordance with an aspect of the present 
invention, microprocessor 49 controls an "on-screen** 
character generator 65 to generate red, green and blue 
character signals (Rc Gc and Be) which are coupled to 60 
drivers 25 so as to display instructions for guiding the 
user in controlling the various functions of the receiver 
in the manner to be described in detail below. Micro- 
processor 49 also controls character generator 65 in 
order to display the channel number and present time 65 
when a new chaimel is selected. The red, green and blue 
character signals (Rc, Gc and Be) are coupled to drivers 
25 together with the red, green and blue video signals 
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(Rp, Gvand By) so that the function control instructions 
and channel number and present time are displayed 
together with the normal image. It is desirable to dis- 
play the control instructions together with the normal 
image so that the picture characteristics of brightness, 
contrast, sharpness, color level and color tint can be 
readily adjusted. It is also desirable to display the con- 
trol instructions together with the normal image so that 
the user does not have to interrupt viewing a program 
during the control of other functions. For purposes of 
synchronizing the instruction display with the normal 
image, horizontal and vertical synchronization signals 
produced by deflection unit 29 are coupled to character 
generator 65. The relative amplitude of the red, green 
and blue character signals is selected to produce the 
most visible instruction display on a variety of normal 
image backgrounds. It has been found that a redish-blue 
color is desirable for this purpose. The MB88303ES 
mtegrated circuit manufactured by Fijitsu of Japan is 
suitable for use as character generator 65. 

The digital signal processing portion of the receiver 
so far described may comprise the DIGIT 2000 VLSI 
Digital TV System" recently introduced by the World- 
wide Semiconductor Group of ITT, Freiburg, West 
Germany. That system includes integrated circuits 
which have functional correspondence to elements of 
the digital processing system shown in FIG. 1 as fol- 
lows: 

MAA 2000 Central Control Unit (CCU)— micro- 
processor 49 

MAA 2100 Video Code Unit (VCU)— A/D 9, D/A's 

17, 19 and 21 
MAA 2210 NTSC Comb Filter Processor— comb 

filter 11 

MAA 2200 Video Processor Unit (VPU)— luminance 
processor 13 and Chrominance Processor 15 

MAA 2300 Audio A/D converter (ADQ— A/D 33 

MAA 2400 Audio Processor Unit (APU>— audio 
processor 35 and D/As 37 and 39 

MAA 2500 Deflection Processor Unit (DPU)— de- 
flection unit 29 

Further details of the control functions of the televi- 
sion receiver shown in FIG. 1 will now be described 
with reference to the simplified block diagram of micro- 
processor 49 shown in FIG. 2. Microprocessor 49 in- 
cludes input and output (I/O) ports 67 by which data is 
coupled to and from it. A central processing unit (CPU) 
69 processes the data according to program instructions 
stored in a read-only memory (ROM) 71. A random-ac- 
cess memory (RAM) 73 is provided to temporarily 
store data which is being processed. An electronically 
alterable ROM (EAROM) 75 is used to permanently 
store data. Unlike RAM 73, ROM 71 and EAROM 75 
are nonvolatile so that their contents are maintained in 
even the absence of supply voltage. Unlike ROM 71, 
the contents of EAROM 75 can be changed under pro- 
gram control. A clock oscillator 77 suppUes various 
timing signals for microprocessor 49, 

While tuner control unit 5 and remote control de- 
modulator 57 have been shown as being external to 
microprocessor 49 for purposes of description, they 
may in practice be incorporated in microprocessor 49 as 
is the case in the ITT MAA2000 CCU. 

EAROM 75 is used to store data for the various func- 
tions and characteristics of the receiver described 
above. EAROM 75 stores data for certain often-con- 
trolled functions including the: 

on/off state; 
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channel number of the selected channel; 

volume level; and 

audio muting state. 
For controlling the picture, EAROM 75 stores data for 
the following characteristics: 5 

brightness; 

contrast; 

color level; and 

color tint. 

For controlling the audio response, EAROM 75 stores 10 
data for the following characteristics: 

balance; 

treble; and 

bass. 

EAROM 75 also stores data for setting the picture 15 
characteristics to preset levels from which the user may 
start to make adjustments or to which the user may 
return the receiver. Memory locations are provided for 
storing a set of preset levels for the picture characteris- 
tics entered by the manufacturer in the factory accord- 20 
ing to what the manufacturer considers an optimum 
picture and another set of preset levels for the picture 
characteristics may be entered by the user according to 
what the user considers an optimum picture. Specifi- 
cally, EAROM 75 stores data for: 25 

a factory preset brightness level; 

a user preset brightness level; 

a factory preset contrast level; 

a user preset contrast level; 

a factory preset color level; 30 

a user preset color level; 

a factory preset color tint; and 

a user preset color tint. 

In addition EAROM 75 may be used to store indica- 
tions of certain states of the receiver which would in a 35 
conventional receiver be determined by the position of 
respective mechanical switches. 

For example, many television receivers include appa- 
ratus for automatically setting the color tint to a prede- 
termined condition. Specifically color processor 15 may 40 
include apparatus which automatically adjusts the pha- 
ses of the digital color samples produced at its outputs 
so that they are aligned with respect to certain color 
reference angles, e.g., those corresponding to flesh 
tones to which the human eye is particularly sensitive. 45 
A switch is usually provided by which this "autotint" 
function may be defeated so as to permit the user to 
adjust tint according to his own preference. 

Another state switch may be provided to allow a user 
to select between stereo and monaural sound reproduc- 50 
tion modes of audio processor 35. 

Still another state switch may be provided to activate 
and defeat a noise reduction arrangement of audio pro- 
cessor 35. 

A state switch may also be provided to allow a user to 55 
select the mode of operation of tuner control unit 5. As 
earlier noted, tuner control unit 5 may include a phase 
locked loop which precisely locks the frequency of the 
local oscillator signal to that of a crystal oscillator. This 
is suitable for broadcasted RF signals which have very 60 
precise and predictable standard frequencies. However, 
RF signals provided by cable systems may be offset in 
frequency relative to the standard frequencies for re- 
spective channels. To accommodate such offset fre- 
quency RF signals, tuner control unit 5 may include 65 
provisions for allowing an automatic fine tuning (AFT) 
signal, representing the deviation of the frequency of 
the picture carrier of the IF signal from its nominal 



value, to modify the tuning voltage established by the 
phase locked loop as is indicated in FIG. 1 by a conduc- 
tor coupling an AFT signal from IF section 7 to tuner 
control unit 5. In that case, a switch may be provided 
for selecting between the broadcast and cable tuning 
operations of tuner control unit 5. 

Thus, EAROM 75 may store data for indicating the: 

"autotint" state; 

stereo/monaural state; 

noise reduction state; and 

broadcast/cable state. 
The data for a particular state simply comprises either a 
logic "1" or a logic "0** stored in a respective memory 
location of EAROM 73. For example, to indicate that 
the "autotint" function is operative, a logic "1" is stored 
in a respective memory location and if the "autotint" 
function is inoperative, a logic "0" is stored in the same 
memory location. Such 1 bit memory locations are 
often referred to as "flags" and will be so referred to 
hereinafter. 

Finally, EAROM 75 may store data for certain spe- 
cial features of the receiver. For example, it may store 
data for the future times the television receiver is to be 
automatically turned off for a so called "sleep" feature 
and turned on for an "alarm" feature. EAROM 75 may 
also have a list of whether each channel that tuner 3 is 
capable of tuning is desired or not. The list is used to 
bypass ("skip") those channels which are not desired in 
a scanning operation. Such skip lists are useful when 
only a relatively few channels of all the available chan- 
nels can be received in a given area. If a channel is not 
to be skipped, a corresponding memory location of 
EAROM 75 will contain a logic "1". If a channel is to 
be skipped, the corresponding memory location will 
contain a logic "0", 

While there are a relatively large number of functions 
and characteristics to be controlled as described above, 
there are only a relatively few pushbutton switches 
provided on local keyboard 51 or remote keyboard 53 
to control these functions. FIG. 3 shows the keys of 
local keyboard 51 and remote keyboard 53. Each key is 
associated with a pushbutton switch. The pushbutton 
switch is normally opened and closed when the respec- 
tive key is pressed. When the key is released, the switch 
automatically opens again. 

The keyboard includes numbered keys for each one 
of the digits 0 through 9. The numbered keys are used to 
select channels by pressing the tens and units digit of the 
channel number of the desired channel in sequence. The 
numbered keys are also used to select the various func- 
tions and characteristics for control as will be described 
in detail below. 

Channels can also be selected by pressing either a CU 
(channel up) or CD (channel down) key which causes 
channels to be successively selected in either increasing 
or decreasing channel number order until a channel is 
selected which has a desired indication stored in a re- 
spective memory of the skip list portion of EAROM 73. 

The keyboard also includes ON and OFF keys for 
turning the receiver "on" and "off", VU (volume up) 
and VD (volume down) keys for increasing and de- 
creasing the volume level and a MUTE key for "mut- 
ing" the audio response. 

A recall key is provided for recalling the channel 
number and time display at wilL 

A PRGM (program) key is provided for enabling the 
numbered keys to select the function or characteristic to 
be controlled as will also be described in detail below. 
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Once a characteristic has been selected for control, 
AD J 4- (adjust in positive sense) and ADJ- (adjust in 
negative sense) can be operated to set the desired level 
of the selected characteristic. The ADJ 4- and ADJ— 
are also used to program the skip list 5 

A CLEAR key allows a user to recall all the factory 
preset characteristics unconditionally. Such a key has 
been found desirable since with five characteristics that 
can be adjusted and with there being some subjective 
interaction between the characteristics, the user may 10 
find it difficult to obtain a satisfactory picture after some 
of five characteristics have been misadjusted, especially 
to extreme settings. 

Finally, a TIME key is provided for setting the sleep 
and alarm functions. 

As earUer explained, on-screen character generator 
65 is controlled by microprocessor 49 to display instruc- 
tions for guiding the user to use the relative few keys of 
the keyboard shown in FIG. 3 to control the relatively 
large number of functions and characteristics of the 
receiver previously described. Specifically, according 
to the present invention, this entails causing a numbered 
list or menu of control functions to be displayed when 
the PGRM key is pressed and thereafter enabling a 
function to be controlled when the correspondingly 
numbered digit key is pressed. If the function includes a 
plurality of characteristics or subfunctions, pressing a 
digit key corresponding to one of the functions on the^ 
displayed function control menu causes a numbered list 
or menu of characteristics or subfunctions to be dis- 
played. Thereafter, a particular characteristic on the 
displayed characteristic control menu can be selected 
for control, by means of the ADJ+ and ADJ- keys, 
by pressing the correspondingly numbered digit key. 35 

This menu type of control apparatus is advantageous 
since it is easier for the user to look at the screen of the 
picture tube to select the function or characteristic to be 
controlled than to search a keyboard with a large num- 
ber of keys for the appropriate key. It also easily allows 40 
for future expansion of functions and characteristics to 
be controlled without changing the keyboard. Thus, a 
remote control transmitter may be used for several 
generations of receivers without modification. 

The interactive use of the keys on the keyboard 45 
shown in FIG. 3 and the function and characteristic 
control menus will now be described in detail with 
reference to the flow chart of the control program for 
microprocessor 49 shown in FIGS. 4a-4o. The numbers 
in brackets in the following description refer to corre- 50 
spondingly numbered operations indicated in the flow 
chart. 

With reference to FIG. 4a, microprocessor 49 per- 
forms routine functions, such as keeping track of the 
present time by updating the contents of an internal 55 
counter in response to cycles of a clock signal or the AC 
line voltage, until a key of local keyboard 51 or remote 
keyboard 53 is pressed [001,002], When a key is pressed, 
the key is examined to determine what action is to be 
taken next [003,004], If the pressed key was one other eo 
than the PGRM, ADJ+, ADJ- or TIME keys, the 
corresponding function, such as tuning the receiver on 
or off, selecting a channel or controlling the volume 
level, is executed [005], If the pressed key was the 
ADJ + , ADJ - or TIME key, the entry is ignored [004] 65 
since these keys are used only after a function or charac- 
teristic has been selected for control as will be described 
below. If the pressed key was the PGRM key, a portion 



of the program shown in FIG. 4b is initiated [003] for 
selecting a function to be controlled. 

With reference to FIG. 4b, after the PGRM key has 
been depressed, character generator 65 is caused to 
display a numbered list or menu of the various functions 
that can be controlled [006]. This prompts the user to 
select one of the numbered functions for control by 
pressing the correspondingly numbered digit key. Ac- 
cordingly, a key entry subroutine shown in FIG. 4c is 
initiated [007] to wait for a key entry. 

With reference to FIG. 4c if a key is not pressed 
within a predetermined time, the function menu display 
is ended, the function selection menu is ended and the 
receiver is returned to normal operation [007a,007b]. If 
a key is depressed within a predetermined time, the 
pressed key is examined to determine what action is to 
be taken next [O07c,007f|. The user can intentionally end 
the function control mode by pressing the PGRM key 
[007c]. The function control mode is also ended if cer- 
tain other keys are pressed. Pressing the OFF key 
causes the receiver to be turned off [O07d,007g]. Since 
the CLEAR key is used to return the picture character- 
istics to their factory preset conditions unconditionally, 
it is in essence an escape key, and as such, pressing it 
causes the ftmction control mode to end also 
[007e,007h]. Certain functions can be unconditionally 
controlled during the function control mode. These 
include controlling the volume level muting the sound, 
and recalling the channel number and time display 
[007f,007i]. In a case where character generator 65 can 
produce only a limited number of lines of characters, 
pressing the RECALL key can be made to end the 
function control mode and thereby the menu display to 
avoid exhausting the limited capacity of character gen- 
erator 65 to display both the ftmction menu and the 
channel number and time display. 

If the function control mode has not been ended as 
described above with reference to FIG. 4c the program 
returns to the portion indicated in FIG. 4b, to determine 
which function, if any, is to be selected by determining 
if a digit key corresponding to one of the numbered 
functions on the displayed function control menu was 
pressed. If a digit key corresponding to a function on 
the function menu was depressed, the corresponding 
portion of the program is initiated to control the se- 
lected function [008-012], If a key other than a digit key 
corresponding to a function on the menu is pressed, its 
operation is ignored. 

If while the function control menu is displayed the 
"1" digit key is depressed, as is indicated in FIG. 4d» the 
picture control function is initiated by causing a num- 
bered list of picture characteristics to be displayed 
[013], This prompts tthe user to select a particular num- 
bered characteristic on the displayed characteristic 
control menu for control by pressing the correspond- 
ingly numbered digit key. As in the case of the function 
control menu, the keyboard entry subroutine is utilized 
[014] before an examination is made to determine if a 
digit key corresponding to a numbered digit key was 
pressed [015,019]. The keyboard entry subroutine is 
utilized in order to end the characteristic control mode 
if a key is not pressed in a predetermined time or if the 
PGRM, OFF or CLEAR keys were pressed and to 
execute the volume and recall functions to be uncondi- 
tionally executed if the VU, VD. MUTE or RECALL 
keys were pressed. 

By way of example, the portion of the program for 
adjustment of the sharpness characteristic of the picture 
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initiated when the "1" digit key is pressed while the 
picture characteristic menu is displayed will now be 
described with reference to FIG. 4e. The portions of the 
program for adjustment of the contrast, brightness, 
color level and color tint characteristics of the picture 5 
are similar. During the adjustment, a scale with a '* 
sign at one end and a " -f " sign at the other end and with 
an index indicating the present sharpness level is dis- 
played [020], This prompts a user to press the ADJ+ 
key or the AD J— key to change the adjustment level as 10 
desired. The data word stored in the memory location 
of EAROM 75 associated with the sharpness level is 
either increased or decreased in value depending on 
which one of the ADJ+ key or ADJ— key is pressed 
and thereafter coupled through communications bus 59 IS 
to luminance processor unit 13 [022-025], In addition, 
the position of the index is correspondingly updated 
[020]. 

As is indicated in FIG. 4e, during the adjustment of a 
picture characteristic, a picture adjustment key entry 20 
subroutine is initiated. The picture adjustment key entry 
subroutine, indicated in FIG. 4/ is similar to the generd 
adjustment key entry subroutine previously described, 
and is utilized to end the adjustment mode of operation 
if a key is not pressed with a predetermined time [021a] 25 
or if the PGRM key was pressed [012c]. However, in 
this case, instead of returning the receiver to normal 
operation, the picture characteristic control menu is 
caused to be displayed again. This is because it is as- 
sumed that after one picture characteristic has been 30 
adjusted, the user may wish to adjust another picture 
characteristic since these characteristics are somewhat 
subjectively interactive. The remaining portions of the 
picture adjustment key entry subroutine 
[021b,02ld-021i] are the same as the corresponding 35 
portion of the general key entry subroutine as indicated 
in FIG. 4c 

If the "2" digit key is pressed while the function 
control menu is displayed, as is indicated in FIG. 4g. a 
numbered hst or menu of audio characteristics is dis- 40 
played [026] A particular audio characteristic may be 
selected for adjustment by pressing a respectively num- 
bered digit key [027-030]. The various audio adjustment 
routines are indicated in FIGS. 4A and 4/ and are similar 
to the picture adjustment routines, except that the audio 45 
characteristic menu is displalyed together with the ad- 
justment scale thus allowing the user to select another 
audio characteristic for adjustment after the adjustment 
of one audio characteristic [031 of FIG. 4A and 032 of 
FIG. 4/]. While the same type of display may be used 50 
for the adjustment of the picture characteristics, since 
there are more picture characteristics than audio char- 
acteristics, depending on the particular character gener- 
ator used as character generator 65, there may not be 
enough lines of display available for this purpose. 55 

If the "3" digit key is pressed while the fimction 
control menu is displayed, as is indicated in FIG. 4j, a 
numbered hst or menu of the possible preset conditions 
is displayed [033], The user can select which of the 
preset conditions is to be established by pressing corre- 60 
spondingly numbered digit key [034-040], If the "1" 
digit key is pressed, the present settings for the picture 
characteristics of sharpness, brightness, contrast, color 
level and color tint are stored in respective memory 
locations of EAROM 75 for the users preferences 65 
[035,036] for fijture recall. If the "2" digit key is pressed, 
the picture characteristics are set to the user preferences 
previously stored in respective memory location of 
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EAROM 75 [037,038], If the "3" digit key is pressed, 
the picture characteristics are set to the factory settings 
[039.040]. 

To change the state an operating mode of the re- 
ceiver normally determined by a mechanical switch in a 
conventional receiver, the user presses the "4" digit key 
while the function control menu is displayed. As is 
indicated in FIG. 4k this causes a number hst of the 
present switch settings corresponding to the states of 
various operating modes to be displayed [041], To 
change any of these, the user can press the correspond- 
ingly numbered digit key which causes the respective 
flag to be changed accordingly [042-050]. Thereafter, 
the number list of switch states is updated to reflect the 
change [041], 

To program a particular "special" feature of the re- 
ceiver, the user presses the "5" digit key while the func- 
tion menu is displayed. As is indicated in FIG. 4/, this 
causes a numbered hst of special features to be displayed 
for selection by pressing the correspondingly numbered 
digit key [051-055]. 

If the "1" digit key is pressed while the special fea- 
tures menu is displayed, the sleep function is enabled to 
be programmed as is indicated in FIG. 4m. If the sleep 
function was previously programmed [056], the remain- 
ing time before the receiver is to be turned off is dis- 
played [057], If the sleep function is not set [056], the 
display indicates that condition and guides a user as to 
how to set the sleep function [058]. The sleep time may 
be set in 30 minute increments up to 120 minutes by 
successively pressing the TIME key [059-063], The 
sleep function can be inactivated by successively press- 
ing the TIME key for a sleep time beyond 120 minutes 
[062,064]. 

If the "2" digit key is pressed while the special feature 
menu is displayed, the alarm function is enabled to be 
programmed as is indicated m FIG. 4/t If the alarm 
function was previously set, the alarm time is displayed 
[065,066], The alarm function can be reset by pressing 
the TIME key [066-069]. If the alarm is not set, the 
display mdicates that condition [065,070]. The alarm 
function can be set by pressing the TIME key [070]. 
This causes a display with blanks corresponding to the 
digits of alarm time to be produced [071-073], This 
prompts a user to enter the appropriate digits until the 
time is complete [073-077]. Thereafter, the user is 
prompted by the display to select whether the alarm 
time is before or after midnight (i.e., AM or PM) 
[078-080], When this has been accomplished the alarm 
function is set [081], 

If the "3" digit key is pressed while the special func- 
tion menu is displayed, the skip hst is enabled to be 
programmed as is indicated in FIG. 4o, First, the dis- 
play prompts the user to select the channel to be added 
or deleted from the skip list [082]. The channel selection 
may be performed by pressing the CU or CD keys or by 
sequentially pressing the tens and units digit keys 
[083-088]. Thereafter, the display prompts the user to 
add or remove the selected channel from the list by 
pressing the ADJ-h key or the ADJ— key, respectively 
[089-094]. 

It will be appreciated that modifications can be made 
to the described system. For example, while in the de- 
scribed system, ADJ-f- and ADJ— are provided to 
adjust various characteristics if it is desired to omit these 
keys, to affect a further saving of keys, other keys, such 
as the CU and CD or two digit keys may be used for this 
purpose as well as for their normal functions. In addi- 
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tion, while in the described system the numbered digit 
keys are provided to select RF signals, in a television 
system, such as a monitor, which receives baseband 
signals, the numbered switches couled be used to select 
the baseband signals. Further, while in the described 5 
system, numbered switches are used to select the televi- 
sion signal sources, these switches could as well be 
identified by other symbols such as letters. In that case, 
the functions and characteristics of switches listed in the 
various menus would be identified by respective sym- 10 
bols. These and other modifications are intended to be 
within the scope of the present invention as defined by 
the following claims. 
What is claimed is: 

1. In a television system, apparatus comprising: 15 

input means receiving a plurality of television signals 
for selecting one of said television signals; 

signal processing means responsive to said selected 
television signal for adjusting, when enabled, vari- 
ous signal properties of said selected television 20 
signal to produce at least one of a video signal and 
an audio signal with desired properties; 

coupling means for coupling said video signal to an 
image reproducing device in order to display an 
image and for coupling said audio signal to a sound 25 
reproducing device in order to produce an audio 
response; 

a plurality of user operable numbered switches; 

control means coupled to said input means and being 
normally responsive to the operation of said num- 30 
bered switches for controlling the selection of one 
of said television signals; 

character generation means coupled to said coupling 
means for forming alpha-numeric characters on 
said display device; 35 

a user operable program switch; 

said control means also being coupled to said charac- 
ter generation means and to said signal processing 
means and being responsive to the operation of said 

. program switch for causing the display of a num- 40 
bered list of functions to be controlled by said sig- 
nal processing means and thereafter being respon- 
sive to the operation of ones of said numbered 
switches for enabling said signal processing means 
to adjust respective signal properties. 45 

2* The apparatus recited in claim 1, wherein: 

at least one of said numbered list of functions corre- 
sponds to the adjustment of a plurality of adjustable 
characteristics of at least one of said image and said 
audio response; and 50 

said control means in response to the operation of the 
numbered switch associated with said one of said 
functions for the adjustment of said plurality of 
adjustable characteristics causes the display of a 
numbered list of said characteristics and thereafter 55 
being responsive to the operation of ones of said 
numbered switches for enabling said signal pro- 
cessing means to adjust respective ones of said 
displayed numbered characteristics. 

3. The apparatus recited in claim 2, wherein: 60 
first and second adjustment switches are provided for 

adjusting each one of said adjustable characteristics 
in opposite senses. 

4. The apparatus recited in claim 3, wherein: 

said signal processing means includes image process- 65 
ing means for processing a video signal derived 
from said selected television signal to control vari- 
ous adjustable characteristics of said image; 



said numbered list of functions includes an image 
controlling function corresponding to the adjust- 
ment of said adjustable characteristics of said im- 
age; and 

said control means in response to the operation of the 
numbered switch associated with said image con- 
trol function causes a numbered list of said adjust- 
able characteristics of said image to be displayed. 

5. The apparatus recited in claim 4, wherein: 

said signal processing means includes audio process- 
ing means for processing an audio signal derived 
from said selected television signal to control vari- 
ous adjustable characteristics of said audio re- 
sponse; 

said numbered list of functions also includes an audio 
response controlling function corresponding to the 
adjustment of said adjustable characteristics of said 
audio response; and 

said control means in response to the operation of the 
numbered switch associated with said audio re- 
sponse control function causes a numbered list of 
said adjustable characteristics of said audio re- 
sponse to be displayed. 

6. The apparatus recited in claim 4, wherein: 

said image processing means includes luminance pro- 
cessing means for controlling at least the brightness 
and contrast characteristics of said image; and 
chrominance processing means for controlling the 
color level and color tint characteristics of said 
image. 

7. The apparatus recited in claim 6, wherem: 

said luminance processing means also controls the 
sharpness characteristics of said image. 

8. The apparatus recited in claim 4, wherein: 

there is provided at least a first storage means for 
storing a first preset value of one of said character- 
istics of said image; a second storage means for 
storing a second preset value of said one of said 
characteristics; third storage means for storing a 
present value of said one characteristics; and trans- 
fer means for selectively (1) transferring the con- 
tents of said first storage means to said third storage 
means, (2) transferring the contents of said second 
storage means to said third storage means, or (3) 
transferring the contents of said third storage 
means to said first storage means; 

said numbered list of functions also includes a transfer 
selection fimction for selecting ones of the transfer 
operation of said transfer means; and 

said control means in response to the operation of the 
numbered switch associated with said transfer con- 
trol function causes a numbered list of said transfer 
operations of said transfer means to be displayed. 

9. The apparatus recited in claim 8, wherein: 
there is provided a user operable recall switch; 

said transfer means is responsive to the operation of 
said recall switch for causing one of said first and 
second transfer operations of said transfer means to 
be performed; and 

said control means during the display of one of said 
numbered lists, is responsive to the operation of 
either one of said program or recaU switches to 
cause said character generation means to end the 
display of said one numbered list. 

10. The apparatus recited in claim 4, wherein: 

said signal processing means includes audio process- 
ing means for processing first and second stereo 
signals derived from said selected television signal 
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to control various adjustable characteristics of said 
audio response; 

said numbered list of functions also includes an audio 
response controlling function corresponding to the 
adjustment of said adjustable characteristics of said 5 
audio response; and 

said control means in response to the operation of the 
numbered switch associated with said audio re- 
sponse control function causes a numbered list of 
said characteristics of said audio response to be 1^ 
displayed. 

11. ITie apparatus recited in claim 10, wherein; 

said audio processing means controls at least the bal- 
ance, treble and bass characteristics of said audio 
response. 

12. The apparatus recited in claim 2, wherein: 
said character generation means causes said num- 
bered lists to be displayed at the same time as said 
image is displayed in response to said video signal. 

13. In a television system, apparatus comprising: 
input selection means for providing a television signal 

including luminance and chrominance components 
from a plurality of television signals; 

luminance processing means for processing said lumi- 
nance component of said television signal to pro- 
duce a luminance signal having a plurality of con- 
trollable characteristics; 

chrominance processing means for processing said 
chrominance components of said television signal 
to produce a color signal having at least one con- 
trollable characteristic; 

coupling means for coupling said luminance and 
color signals to a display device for producing an 
image corresponding to said selected television 35 
signal; 

a plurality of numbered switches operable by a user; 

control means coupled to said input selection means 
and normally responsive to the operation of said 
numbered switches for controlling said input selec- 40 
don means to select a particular television signal; 

a program switch operable by a user; 

character generating means for generating character 
signals representative of alpha-numeric characters 
coupled to said coupling means to thereby display 45 
said characters; 

said control means being responsive to the operation 
of said program switch for causing said character 
generating means to generate character signals for 
displaying a numbered list of said controllable 50 
characteristics of said luminance and chrominance 
signals and thereafter enabling the appropriate one 
of said luminance and chrominance processing 
means to control a given characteristic in response 
to the operation of a numbered switch correspond- 55 
ing to said given characteristic. 

14. The apparatus recited in claim 13, wherein: 
said input means receives a plurality of RF television 

signals and includes tuning means for selecting a 
particular RF television signal and converting said 60 
selected RF signal to an IF signal. 

15. The apparatus recited in claim 13, wherein: 
said Imninance processing means controls the bright- 
ness and contrast characteristics of said luminance 
signal; 65 

said chrominance processing means controls the 
color level characteristic of said color signal. 

16. The apparatus recited in claim 15, wherein: 
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said luminance processing means also controls the 
sharpness characteristics of said luminance signal. 

17. The apparatus recited in claim 15, wherein: 
said chrominance processing means also controls the 

color tint characteristic of said color signal* 

18. The apparatus recited in claim 13, wherein: 
said character generating means causes said num- 
bered list to be displayed at the same time said 
image is displayed in response to said luminance 
and chrominance signals. 

19. In a television system, apparatus comprising: 
input selection means for selecting one television 

signal including luminance, chrommance and audio 
signal components fix>m a plurality of television 
signals; 

signal processing including luminance processing 
means for controlling, when enabled, at least one 
signal property of said luminance signal compo- 
nent, chrominance processing means for control- 
ling, when enabled, at least one signal property of 
said color signal component, and audio processing 
means for controlling, when enabled, at least one 
signal property of said audio signal component; 

video coupling means for coupling said luminance 
and color signals to an image reproducing device 
to produce an image; 

audio coupling means for coupling said audio signal 
to a sound reproducing device to produce an audio 
response; 

a plurality of user operable switches identified by 
respective symbols; 

control means coupled to said input selection means 
and normally responsive to the operation of said 
switches identified by said symbols for controlling 
said input selection means to select a particular one 
of said television signals; 

a user operable control initiating switch for initiating 
the control of said characteristics; 

character generation means for generating character 
signals representing characters coupled to said 
video coupling means to thereby display said char- 
acters; 

control means coupled to said character generation 
means and being responsive to the operation of said 
control initiating switch to cause said character 
generation means to generate character signals for 
displaying a list of functions to be controlled by 
ones of said signal processing means, each of said 
listed functions being identified by a respective one 
of said symbols, and thereafter being responsive to 
the operation of ones of said switches identified by 
said symbols displayed on said list to enable ones of 
said processing means to control respective ones of 
said properties. 

20. The apparatus recited in claim 19, wherein: 

at least one of said processing means includes a plural- 
ity of characteristic control ineans for adjusting 
respective ones of a plurality of adjustable charac- 
teristics of the respective signal processed by said 
one processing means; and 

said control means is reponsive to the enabling of the 
said one of said processing means to be controlled 
for causing said character generation means to 
generate character signals for displaying a list of 
said plurality of adjustable characteristics, each of 
said characteristics being identified by a respective 
one of said symbols, and thereafter is responsive to 
the operation of said switches identified by said 
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symbols displayed on said list to enable ones of said 
characteristic control means to adjust respective 
ones of said plurality of characteristics. 

21. The apparatus recited in claim 19, wherein: 

said character generation means causes said charac- 5 
ters to be displayed at the same time said imge is 
displayed in response to said luminance and color 
signals* 

22. A television system, comprising: 

a display device; 10 
input means for deriving a video signal from a se- 
lected one of a plurality of television signals; 
video signal processing means coupled to said display 
device for processing said video signal and cou- 
pling it to said display device to produce an image, 15 
said video signal processing means selectively ad- 
justing predetermined properties of said video sig- 
nal corresponding to respective characteristics of 
said image; 

20 



first switch means operable in a first mode for con- 
trolling said input means to select one of said televi- 
sion signals; 

alpha-numeric signal generating means coupled to 
said display means for selectively generating alpha- 
numeric character-representative signals; and 

second switch means coupled to said alpha-numeric 
signal generating means and to said signal proces- 
ing means for 

(a) causing said display means to display a menu 
associating said first switch means to a plurality 
of video signal control functions; and 

(b) enabling said first switch means to operate in a 
second mode for selecting a video signal control 
function from said menu by conditioning said 
video signal processing means to adjust the prop- 
erty of said video signal dependent on the opera- 
tion of said first switch means. 
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